Affordability Engineering Framework Overview by Wydler, Scott Anderson & Duquette, Joe
Calhoun: The NPS Institutional Archive
DSpace Repository
Acquisition Research Program Acquisition Research Symposium
2012-05-01
Affordability Engineering Framework Overview
Wydler, Scott Anderson; Virginia; Duquette, Joe
Monterey, California. Naval Postgraduate School
http://hdl.handle.net/10945/54425
This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.
Downloaded from NPS Archive: Calhoun












NPS Acquisition Research Symposium 
Panel Discussion 
 
17 May 2012 
 
Approved for Public Release: 12-1207 
© 2012 The MITRE Corporation. All rights reserved 
Overview 
 Program Affordability is of paramount importance in 
the current fiscal environment. 
 MITRE’s Affordability Engineering Framework (AEF) 
Project aims to develop a systems engineering 
process to address Program Affordability. 
– Goal: Shape program to achieve BBP “should cost” and 
address affordability challenges. 
– Maturity: ~60% overall;  development scheduled to 
complete Sep ’12. 
– Currently identifying pilot programs to shape and validate AEF 




The AEF can benefit the PMO by providing an actionable process to 
proactively manage program affordability. 
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AEF Objectives 
Provide a standardized, actionable, systems engineering approach to 
make programs more affordable in execution. 
 
 Improve government program technical and budget planning.  
– Develop a government technical reference design. 
 Requirements feasibility, cost/performance modeling, RFP preparation and proposal evaluation. 
 Reduce “uncertainty” in cost-estimating to mitigate affordability risk. 
– Build a comprehensive program baseline based on the reference design – 
“Acquisition Systems Engineering Baseline” – similar to CARD. 
– Frequently iterate the ASE baseline as a “living document” to tightly couple 
PMO cost analysis and technical activities. 
 Develop integrated program trade-space for cost, schedule and 
performance to construct COAs to address affordability. 
– Provide data driven analytical products for more accurate and defendable PMO 
cost positions and trade offs. 
– Emphasize integrated systems engineering and cost estimating activities. 
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Institutionalize “cost consciousness” in PMO decision-making. 
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The Affordability Engineering Framework 













4. Evaluate, Select 
and Implement 
COA 
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AEF in the Program Lifecycle 
 AEF initiated by “triggers” that map to critical acquisition 
engineering/management activities and decision points: 
– Program changes 
– POM cycles 
– Regulatory and  
statutory  
requirements 
 More frequent  
assessments  
(beyond the current  
regulatory and statutory 
requirements)  
designed to provide better affordability “situational awareness” 
and coherency between measurements. 
Increased affordability “situational awareness” for improved program 
decision-making. 
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 “Quick look” using an excel-based 
tool – “AERiE” .  
 Templates designed for each 
“trigger” point derived from 
lessons-learned and SME 
recommendations. 
 Interview and evaluate program 
information/documentation… 
 “Maturity Assessment”:   
Content detail? 
 “Confidence assessment”:   


















 Output(s):  
 Affordability Risk Assessment. 
 Partial Acquisition Systems 
Engineering (ASE) Baseline 
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 Conduct quantitative evaluation 
of the program affordability  
 Assemble a comprehensive 
“Acquisition Systems Engineering 
(ASE) Baseline”. ..similar to CARD. 
 Emphasis on: 
 Multi-discipline 
Teams 
 Detailed Core 
Technical design 
 Risk mitigation. 
 Modeling. 
 Program  
Interdependency. 
 Acq Strategy. 
  Evaluate and iterate the Program Office 
Estimate (POE). 
 Compare the POE to the existing program 
budget. 
 Outputs:  
 Quantitative affordability position.  
 Completed ASE Baseline and POE. 
 Integrated C/S/P trade space. 
 Cost drivers and uncertainty. 
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AEF Step 2 – Affordability Evaluation 
DRAFT 
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AEF Step 3 – Tradeoff Analysis 
 Leverage integrated C/S/P trade space to 
develop  and analyze trade offs.  
 Structured trade study analysis  process: 
constraints ,assumptions, evaluation 
criteria, weighting.  
 
 Tradeoff types determined by 
primary driver: 
 Features, functions, 
performance 
 Operations and support 
 Acquisition strategy 
 Life Cycle Funding 




 Risk scoring 
 Sensitivity analysis 
 Dependency (i.e., change 
compatibility) 
 Output:  
 Tradeoff Analysis Summary 
Table 
Alternatives






































































































































Score / Weighted Score 0.60 0.13 1.00 0.07 4.00 0.60 0.40 0.12 0.80 0.16 2.00 0.14 4.90 0.20 4.00 0.36
1.73 1465 24 69.00
Baseline System for 
Effectiveness 
ComparisonActual Value 23 mph 1 vendor TRL 9 AO = 72% 195 mi 9 level 20.7 mo One Sys
Alternative 1
Score / Weighted Score 2.40 0.53 3.00 0.21 1.00 0.15 2.90 0.49 3.10 0.62 2.00 0.14 4.90 0.20 1.00 0.09
2.43 1155 36 58.93
Actual Value 39 mph 3 vendors TRL 6 AO = 84.5% 252.5 mi 9 Level 20.7 mo Dev Comp
Alternative 2
Score / Weighted Score 4.50 0.99 3.00 0.21 2.00 0.30 3.80 0.65 3.20 0.64 3.00 0.21 3.10 0.12 5.00 0.45
3.57 1071 21 47.14
Actual Value 60 mph 3 vendors TRL 7 AO = 89.5% 255 mi 7 Level 12.3 mo NSA Prod
Alternative 3
Score / Weighted Score 4.50 0.99 1.00 0.07 2.00 0.30 0.00 0.00 3.20 0.64 1.00 0.07 2.40 0.10 3.00 0.27
2.44 1605 18 72.02
Eliminate Alternative -
Fails to meet minimum 
operational availabilityActual Value 60 mph 1 vendor TRL 7 AO = 60% 255 mi 1 Officer 10.2 mo Accr Pend
                           
                 
Decision
Criteria
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AEF Step 4 – COA Selection and Implementation 
 Evaluate the candidate COAs 
for: affordability targets, 
mission effectiveness, and 
efficiency.   
 Benefit scores are normalized 
values from decision factors. 
 Acceptable score 
determined from 
effectiveness measures. 
 Cost score from analyses . 
 Both benefit and cost scores 
incorporate uncertainty 
ranges. 
 Select a COA and develop the 
implementation plan. 
 Output:  
 Decision to execute Course Of 
Action to  achieve affordability 
objective. 
 Initial implementation plan. 
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Takeaways to Improve Program Affordability 
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Institute a data-driven SE process to measure program affordability and 
manage to “should cost”. 
 
 Develop and maintain a government reference technical design to 
strengthen government program technical team. 
– Use for requirements realism, cost estimating/modeling, proposal risk 
evaluation. 
 Use a comprehensive “costable” program baseline (e.g. CARD or 
ASE) and iterate it frequently to maintain an accurate cost estimate.  
– Align cost models, technical configurations and performance models. 
 Develop and leverage integrated C/S/P program trade space for 
COAs to respond to budget challenges. 
 Conduct the process with integrated Systems Engineering and Cost 
Analysis teams. 
Adopt a rigorous Affordability Engineering approach to  “exercise 
more disciplined use of defense dollars”. 
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AEF Step 1 – Affordability Risk Assessment 













Program Origins and Motivation Assume Approx ImpDef Stable Stable Stable Stable Stable Stable 
System Overview Prelim Stable Stable Stable Stable Stable Stable 
Relationship to Other Enterprises/Systems Stable Stable Stable Stable Stable Stable 
Legacy Migration UNK Stable Stable Stable Stable Stable Stable 
Technology Strategy Stable Stable Stable Stable Stable Stable 
Market Research Stable Stable Stable Stable Stable Stable 
Acquisition Strategy     UNKNOWN Stable Stable Stable Stable Stable Stable 
Acquisition Strategy:  Increments, Blocks, Builds, Spirals Stable Stable Stable Stable Stable Stable 
Sustainment Approach Stable Stable 
Work Breakdown Structure Stable Stable Stable 
Schedule Stable Stable Stable Stable 
Confidence Level Little Some Improving Reasonable Reasonable Moderate High High High
Technical Context
Common System Characteristics 




Confidence Level Little Some Improving Reasonable Reasonable Moderate High High High
Core Technical Baseline:  Risk Summary 
System Engineering  
Program Management
System Test and Evaluation (ST&E)
Logistics 
Operational Site Activation




Advanced and Long Lead Procurement
Manufacturing (Dev't HW production)
COTS Capabilities


















Confidence Level Little Some Improving Reasonable Reasonable Moderate High High High
Risk Summary
Additional Description for Production/Procurement/Deployment





Additional Description for Development / Implementation

























© 2012 The MITRE Corporation. All rights reserved 
Acquisition Systems Engineering (ASE) Baseline 
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 The system description and characteristics, program definition, and 
acquisition approach that account for all aspects of a program relevant to cost 
and schedule 
 Developed by a cross-functional program team 
 Used to perform engineering trade-offs and estimates of all types in support of 
acquisition decisions   
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ASE Baseline: Comprehensive Engineering Description.  
Includes CARD material with more detail. 
Relative Scope of the ASE Baseline 
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Program Baseline: entirety of program strategies, concepts, goals 
CARD: includes system attributes and 
references programmatic strategies 
Core Technical Design 
and Physical Description 
DoD 5000.4-M, 1992 DoD Instruction, 
with aspects written at a high level 
Implementation activities, events, plans and technical details that 
influence the acquisition engineering effort and cost/schedule 
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AEF Example 
 “Reference design” is key to coherency 
 “Tightly coupled activity” permits rapid projection of performance, cost, 
schedule, and risk to support definition and refinement of system requirements 
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Lessons Learned from R-TOC Program 
 Reduction in Total Ownership Cost (R-TOC) was a 
1999 DoD initiative. 
 2008 IDA R-TOC Lessons  
Learned Memo 
–  Involve command cost investment  
analysis personnel as part of the  
program IPT. 
– Accurate and timely data are  
essential to identify savings. 
– Try to understand the lifecycle  
implications when making  
decisions. 
– Large savings requires large 
 investment. 
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